Narrow bands of diminished density, which resemble fracture lines and often appear symmetrically and last for months to years, have been described in the skeletons of individuals with a variety of diseases. The purpose of this paper is to offer a rational explanation for the bizarre locations of these pseudofractures as they occur in osteomalacia and to focus attention upon a possible mechanism for their occurrence.
The numerous descriptions of this phenomenon and the speculations as to its causes have been reviewed by Camp and McCullough (1) . It has been described as a radiological syndrome by Milkman (2, 3) . Histologically, such lesions in cases of rickets and osteomalacia were found by Looser (4, 5) to consist of infractions of the bones with subsequent laying down of non-calcified callus. Since they are not true fractures with complete separation of bone continuity, he called them umbauzonen, zones of alteration. H-e concluded that mechanical tension on softened bone, such as that due to muscle strain, perhaps caused small breaks in the cortex with gradual infractions through the rest of the bone, thus producing the long-lasting, symmetrical lines of diminished density resembling fracture lines. Callus about true fractures remains uncalcified for a long time in cases of osteomalacia, and Looser felt that it was not strange for these umbauzonen to persist for a considerable time after their first appearance.
Albright and coworkers (6) Nvas a case of long-standing osteomalacia of undetermined origin; the other three showed the syndrome, described by Albright and coworkers (6) , of renal acidosis without nitrogen retention. Pseudofractures occurred in similar locations in the bones of these four individuals. As in the published cases, the most common sites for these lesions were in the axillary border of the scapula (Figure 1 ), the ribs, the pubic rami, and the upper end of the femur. They also occur in the iliac bones ( Figure 2 ), and near the base of the spine of the scapula ( Figure 3 Figure 5 , and the close correspondence between the locations of these blood 0h7is < liolumbor vessels and the scapular lesions shown in Figure 4 =EDO , Sup 1 \ t h u m e r a l at these sites in our four cases and in which they circumflex were adequately pictured in the cases reported P previously is indicated on the figure. The arPost teries shown are those coursing directly over the ircumflex bones at the sites of the lesions as given in standard anatomy works (12, 13) . All of these arteries VESSELS IN RELATION TO THE BONE 523 always seen at this site. Similar variations of other blood vessels may produce the individual differences observed. The lesions in ribs nine, 1O, 11, and 12, and the posterior lesion in rib six could be at the site of branches of intercostal arteries. Vessels were found in these areas in one of three cadavers examined.
Mechanical stress, such as that due to muscular or postural strain, may produce true fractures at the site of pseudofractures, particularly in the upper end of the femurs in the far advanced cases. It seems doubtful that this type of strain would account for most of the lesions initially. Fractures from other mechanical causes do not often occur at the sites commonly affected in osteomalacia, as demonstrated in Cushing's disease by the fractures in the anterior ends of the lower ribs where respiratory strain on the thoracic cage is greatest. The true fractures, and even some of the pseudofractures, occurring in cases of osteomalacia may be due to other kinds of mechanical stress, but most of the lesions are at sites where muscular or postural stress is unlikely, and where arteries lie in close contact with the bones. The most likely explanation for the occurrence of these lesions here would be some type of vascular stress.
Normal bone tends to yield to continuous pressure in a very definite way as is clearly demonstrated in the skull by patterned thinning due to the pressure of convolutions of the brain and in other bones by grooving due to pressure of blood vessels. Although the exact mechanism of bone erosion at sites of pressure is not known, it is not surprising that malacic bones should respond differently to stress than normal bones. Small breaks in the cortex of bones at the site of mechanical stress due to pulsating blood vessels, rather than muscular strain as suggested by Looser, would be followed by the laying down of callus. As osteomalacia is characterized by failure of deposition of calcium in newly formed osteoid tissue, the callus would remain uncalcified in these sites and account for the radiological and pathological appearance of the pseudofractures. That there is selective resorption, or lack of deposition of calcium adjacent to the large blood vessels, seems less likely. It is to be hoped that the correlation between the locations of blood vessels and sites of pseudofractures given here will initiate attempts at pathological or operative verification, and experimental study of the mechanism of this phenomenon in osteomalacia and possibly other bone diseases.
The pressure of vessels upon the bones may also account for some of the similar bands of decreased density occasionally appearing in the skeletons of patients with other conditions, such as osteogenesis imperfecta, marble bones, and Paget's disease, but these lesions occur in abnormal bone, as seen by X-ray, and their mechanism and character would vary with the disease and especially with the ability to calcify the callus formed.
SUMMARY
The location of the narrow bands of diminished density which often appear symmetrically and last for months to years in the skeletons of patients with osteomalacia, is shown to correspond with the location of main blood vessels which lie on the bones. It is suggested that the mechanical stress caused by the vessels may result in small breaks in the cortex with subsequent laying down of callus which, in osteomalacia, is uncalcified. This mechanism explains the symmetrical appearance of the pseudofractures in otherwise normal appearing bone and their location at sites not usually subjected to other mechanical stresses.
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